exceeds 75% of the circumference [2] . We report a case of a patient who developed extensive gastric ischemia after ESD for EGC.
Introduction
Endoscopic submucosal dissection (ESD) has gained wide acceptance in the treatment of early gastric cancers (EGCs) in Japan and also in the Western world recently. Its ability to resect lesions en bloc regardless of their size is the major advantage of ESD compared to conventional resection techniques. Procedure-related complications of gastric ESD have been described and mainly include bleeding and perforation [1] . Another complication reported after gastric ESD close to the pylorus or close to the gastroesophageal junction is stricture formation, especially when the resection intraabdominal air radiologically, therapy with antibiotics and proton-pump inhibitors was started and the patient recovered after a short period of fasting. CT scan to rule out thrombosis or thromboembolism was not performed after the ESD because of the uneventful course and the concomitant renal insuffi ciency. Four weeks after the ESD the patient presented with vomiting, and stricture of the gastric antrum had developed (Fig. 4) . The stenosis could be managed successfully with repeated balloon dilatation, twice a week initially and once a week later for 6 weeks (Fig. 5) . 
Discussion
Known complications of ESD include bleeding, perforation, and stricture.
Even in large series gastric ischemia has not been observed as a complication of ESD so far.
Colonic ischemia has been reported as a complication after diagnostic colonoscopy [3] and also after sclerotherapy or cyanoacrylate injection for peptic ulcer bleeding [4] [5] [6] [7] [8] . In regard to the cyanoacrylate injection, thrombosis of large vessels was confi rmed histologically as the reason for the ischemia [8] . Accidental intraarterial injection of epinephrine, causing vasoconstriction, has been assumed by some authors to be a possible mechanism in the development of ischemia. Other factors discussed are compromised microcirculation [3] and anemia or hypotonia due to bleeding conditions. In our case the mechanism of the ischemia is not clear. First we supposed that the intraarterial injection of the epinephrine mixture was the most likely reason for the extensive gastric ischemia. Diffi culties in lifting the lesion in the center, due to severe fi brosis and the large injection volume needed subsequently, may have promoted the danger of hitting larger gastric vessels within the gastric wall as well as on the gastric serosal surface. Another possible cause of the ischemia could have been the submucosal injection of a too large volume of epinephrine, causing vasoconstriction, or a too large volume of glycerol, causing mechanical compression of the submucosal tissue during the long procedure. However, the effect of one of these mechanisms alone is very unlikely to explain the wide and circular extension of the ischemia along both curvatures of the stomach which are fed by arcades of different gastric arteries. Although continuous monitoring had not shown hypotension or dips in oxygen saturation we cannot rule out a decrease in the local microcirculation or a local thromboembolism due to the underlying comorbidities of the patient such as heart failure, atrial fi brillation, and local arteriosclerosis. In summary, we suppose a combined mechanism of underlying vascular comorbidity, in combination with the large injection volume, to be the most likely reason for the gastric ischemia and its wide distribution in our patient.
Many reports on glycerol for submucosal injection show its effectiveness and safety [9, 10] . However, there is no information so far regarding large injection volumes, especially in mixtures with epinephrine, and their possible risks.
Our case shows that the endoscopic submucosal injection of a high volume of glycerol mixed with epinephrine might cause ischemia, especially in a patient with underlying cardiovascular comorbidity and arteriosclerosis. Minimizing the injection volume and the epinephrine volume in these patients in particular could reduce this problem. A change to other substances such as hyaluronic acid or a further dilution of the epinephrine concentration could also be helpful to reduce the injection volume and to minimize the risk of this complication. Gastric ischemia as a complication of ESD has not been described previously. A conservative treatment approach seems justifi able. However, close endoscopic follow up for early recognition and treatment of a resulting stricture is recommended. 
